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ABSTRACT

Evidence regarding the contribution of the various
elements in a standard admissions battery to forecasts of
freshman-year performance in eight College Research Center
(CRC) -menber colleges is presented. Particular note is made of
evidence that the CEEB Achievement Average contributes substantially
more than do the SAT scores to prediction of college performance.
Results of multiple correlaticnal analysis, which are tabulated, show
that: (1) a Predicted Grade Index (PGI) based solely on School Rank
and the average of CEEB achievement test scores is as closely related
to actual grades as PGI based on all four scores, including the
SAT's; (?) with predictions based on the SAT's the accuracy of the
prediction can be improved by adding Class Rank, and CEEB Achievement
Average scores add information not supplied by SAT®s ¢r Class Rank;
(3) standard score regression weights from multiple correlational
analyses show that: (a) weights for Rank and Achievem:nt Average are,
by and large, greater than the weights for SAT-V or SAT-M; (b)
weights for Rank and Achievement Average asre positive; and (c)
weights for SAT-M have negative signs, with negative weighting for
SAT-V occurring less frcquently. As a result of the supgression
effect of the SAT's, it is recommended :hat operationa. grediction
formulae for CRC-member colleges be based solely on the Achievement
Average and Converted Secondary School Rank. (DB)
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Contribution of SAT's to P'rediction of Treshman Crades
at CRC-Member Colleges (Women)*

by
Kenneth M, Wilson

Member-colleges of College Rescareh Coeuter use a standard battery of
admissions data in evaluating the academic qualifications of applicants,
as follows:

Scholastic Aptitude Test-Verbal (SAT-V)*«

Scholastic Aptitude Test-Mathematical (SAT-M)**
Convertad Secondary School Rank (Conkk)

Average of scores ou CLEB Achicevoment Tests (Ach Av)

It is the purpose of this memorandwn to present evidence regamding the
contribution of the various clements in the admissions battery to forccasts
of freshmun-year performance in eight CRC-member colleges,  Particular
attention is given to evidence that the CEEB Achicvement Average is contri-
butirg substantially more than thce SAT scores to prediction of college
performance.

Recent vuaiidicy siudics U295 7 have puinicd up S {act that of the
tour scores irc¢luded in the standard admissions battery, namely, Converted
School Rank, Average of CLLB Achievements, SAT-Verbal, and SAT-Mathematical, Rank
and CELB Ach contribute most to prediction of freshman standing, The data in
Table 1 provide dircet: evidence on the question of the centribution of SAT's to
prediction of {reshman grades in CRC-mcmber colleges.

The first column of multiple corrclation coefficients in Table 1 reflects
the relationship between freshman grades and best-weighted combinations of School

* This is a slightly abiidged version of the CRC Mcmorandum, dated May 8, 1970,
same subject.

** For saveral yecars colleges have used an adjusted, or weightead average, SAT
scor2. SAT-Verbal and SAT-Mathcmatical scores, respectively, have been
adjusted so as to take into account the number of administrations, practice
effects, and grade-levels at which the SAT was taken by a given candidate.

CRC studics have shown that adjusted and "most recent" scores yield comparable
validities and that the weighting docs not enhance the utility of the SAT
scores for prediction. For a description of the weighting procedures involved,
see item (1) in the list of references.




Rank and CELE Achicvement Average, only, while the second column of coefficicents
represents the relationship between freshman grades when SAT-Verbal and SAT-
Mathamitical scores are added to Ranlk and Achicvement.

In sixteen comparisons, the increase in multiple correla-
tion dur 10 adding measures of verbal uand mathematical
aptitode to the two measures of school attainrent was very
small, averaging only .C1¢ correlation points (average of

entries in tho 1h11d data-colurm in Table 1.

This means that a Predicted Grade Index bhased solely on
School Rank and the average of CELB achicevement test scores
is as closcly related to actual grades as a PG bused on
all {our scosres, including the SAT's.

Thus, omitting SAT's from the prediction formula would not
result in significant loss of predictive cfficiency in nost
of the situaiions studied.

Conversely, the data in Table 1A show wvhat happens when the aptitode
measures (i.c., SAT's) are avgmonted by measures of school attainment (i.e., Class
Ronk and the average of CLEL \chlcvom\nt Test scores).

When Class Rank is added to SAT's, the average incrcasc
in multiple correlation is 120, and addition of the
CETB Acliicroment Average results in a further average in-
crease of 066 in the coefficients of multiple correlatioa.

In every comparison, the increase in multiple correla-
tion duc to adding Rank was of practical significance--
increases ranged between .064 and .198 correlation points--
aand in all but two cases the CLEB Achievement Average pro-
vided information of value for prediction heyond that
supplied by SAT's and Class Ranlk.

The analysis in Table 1 tells vs that if we start with predictions based on
Class Rank and CEED Achievement Tesis we don't improve our predictions very much,
if at all, by adding the SAT's. The analysis in Table 1A tells us that we start
with pledlctlons based on the SAT's we can improve accuracy of prediclinon by
taking Class Rank into account and that, in most instances, scores on achicvement
tests add inforwation not supplied either by SAT'e or Class Rank. Jowever, these
analyses do not indicate how the respective scores are actually weighted wien all
four are treated simul tancously.

Weighting of V, M, Rank, and Ach Av

I¢ i{s importani to know how much and in what way each of the preadmissions
measurcs contributes to prediction of I'reslman Average Grade when they are con-
sidered jointly. Each of the variables is related to sone extent with Freshman

ERIC
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Average Grade but they arce also related to cach other--i.e., they refleet to
gsome extent, the operation of similar abilitics, traits, etc.

Table JA. Multiple Corrclation with FAG of SAT's
Cnly, SAT's plus Rank, and SAT's plus Rank and
Achiioevenent Test Scores, Class ol '7C,
CRC-Mambier Collcges

L L T I L T L T T L T S T e T T LTt TS TITaL O L A T . LR

Add Hank to Add Ach Av to
SA'T-Verbal aptitude_ Rank_& SAT's
plus Incrcase Increase
SAT-Math R over R over SAT's
SAT's plus Rank
Comnecticut 134 251 (.097) 283 (,062)
Wheaton .190 .329  (,31%6) 386 (.097)
Briarcliffl L1860 2995 (L109) L4239 (,144)
Hollins .255 455 {.198) 525 (Lo7R)
Vassar .26 . 364 (.097) 380 (.016)
R-MWC . 347 o2 (L1178) 577 (L055)
Mount Holyole .358 LA07  (L109) 597 (,180)
Trinity 521 591 (.064) L5925  (,004)

One of the most useful characteristics of multiple correlational ana’ysis is
that it permits us to determine the "best-weighting” of several preadmissions vari-
ables, taking into account the redundancy os overlapping of information involved
in their joinr use,

Shown in Table 2 are weights, called standard score regression weights or
beta weights, from multiple correlational analyses in several recent classes.
These weights reflect the contribution of the respective admissions variables
when they are all expressed in comparable, standard-deviation score units.

It is evident that the beta veights vary both in magsnitude and in sion. In
this connection we should note that:

a) consistent with the findings in Tables 1 and 1A, weights
for Rank and Achicevement Ave)agf (Ach Av), by and ]axve,
are grecater than the weights for SAT-Verbal or SAT-
Mathematical;

b) in all instances, weights for Rank and Ach Av arc posttive;

c¢) in a majority of samples, wefghts for SAT-Math have negative
signs--with negative weighting for SAT-Verbal occurring less
frequently., In such cases, the best- weighted composite for
purposes of predicting freshman average ﬂzade involves sub-
traction of the designated proportion of SAT-Matlien atical
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Table 1. Contribution of SAT's to Prediction
of I'reshman Average Grade when Added to
School Rank and CELE Achievement Average

R 4
- " School Rank  School Rk,  Imeroase in
+ CELB Ach Av R due to
Group CLIIB Ach Av plus SAT's adding SAT's
R* R*

Vassar Public '72 . 306 ' .368 .062
Private .484 .488 . 004

Mt. Holyoke Pullic '72 423 ' . 436 .013
Private .£48 . 574 . 026

Hollins Fublic '72 . 538 . 940 . 002
Private . 596 . 597 . 001

Conncecticut Public *72 L4172 LA85 .01%
Privaie L4111 LALG6 L0156

tWheaton Public '72 . 544 . Ob3 . 009
Priviate . 002 L a87 L0335

Briarclif{ Public '72 L4827 - L4231 . 0004
Private 446 L4062 LOL6

R-MWC Public '66-'G7 .644 . 649 . 005
Private . 584 ; 587 . 003

Trinity Public '66-167 658 663 . 005
Private 052 . 654 . 002

-«
Coefficient of multiple correlation, these variables versus Freshman
Average Grade.




Table 2. Weights Reflceting the Contribuation of Basic Intrance
Measures to Prediction of Freshman Grades When Heasuwres are
Considered Jointly, Classes of '6g, '70, and '72, Respectively

F - =T e e e g = v —_—

Standard score redression weights
£ i

Col- ublic Privafe

lege SAT-V_SAT-M Rank AchAv__ (R) SAT-V_SAT-M  Renk  AcbAv_ (R)
Alvce o3 02 27 3 (42) 10 07" 37 28 {u1)
A 70 0% 00 27 46 (58) -o0* .06t 33 49 (65)
A ‘72 1 -01! 22 26 (44) -20%  -05" 45 4) (57)
B '68 09 -02* 36 33 (55) 09 -02* 18 24 (34)
B *70 18 -06* 20 15 (a2) 28 -o&* 24 01 (25)
B '72 12 -19%* 22 22 (37) -06* C1 45 29 {49)
C '¢8 04 oft] 33 14 (43) 10 -15** 28 18 (2¢)
¢ "0 07 -01L* 3l 15 (57) 13 -13** 18 40 (47)
Cc '72 11 -0t 47 17 {55) -09** -1€'* 36 29 (29)
D '68 05 -03*" 51 18 (58) 08 -a25%Y 37 35 (538)
D' -06* -21*% 28 63 (64) -09%  .p0* o2 24 (41)
D ‘72 02 06 39 20 (5a) -02* .04t 56 14 (60)
I ‘68 07 09* 37 17 (46) 15 00 32 15 (45)
F ‘70 -06% -09"F 0 48 (45) -o7* -7t 24 46 (49)
P2 02 02 35 16 (¢2) ~-08* 15 37 21 _ (46)
C te 17 - ogF a0 29 (5=) 23 -az 28 08 (=7
G '70 03 04 13 2] (26) 04 .20"% 34 23 (40)
G '72 06 -11* 28 36 (48) 12 -06* 26 26 (43)
H 68 05 -03* 48 17 (58) 30 03 09 18 (45)
H '70 01 02 39 30 (56) -14" 10 36 46 (61)
J 'é68 02 03 49 22 (67) 04 16 47 07 (64)
J '70 14 13 44 24 (71) 33 11 20 06 (86)

Note: All numerical entries in the table should be preceded by a decimal
point. The weights shown in the first four data columms under ecach
schnol-group are those which are applicable to the vesp.ctive component
varfables (designated at head of column) when all have been expressed in
comparable, standard score, units. The parenthetical entry is the co-
efficient of multiple correlation hetweer the four inecasures (weighted as
indicated) and Freshman Average Grade in the respective samples,

#

These are standard letter codes for fidentifying CRC Colleges.
-
Suppression effect--simple correlation with FAG is positive,

&®
Reflects negative correlation with Freshman Average Grade, prior to
rounding.
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and/or SAT-Verbal scores.

The first obscrvation simply reflects what we have alrcady inferred,
namely, that measures of school performanco_(Rank and Ach Av) characteris- -
tically contribute more to prediction of a mpasure of college performance
(FAC) than do SAT's. The sccond two obscrvations, however, call for further
examination, ’

Negative weights for SAT's. An independent or predictor variable is
nogatively weighted in a prediction foymula if it is inversecly (negatively)
related to the dependent or criterion variable. However, under certain cix-
cumstances a predictor may be negatively weighted even though its relation-
ship to the dependent variable is zero or positive ( 4,5 ). It :
is possible to increase prediction by using a variable which shows no, or low,
correlation with the criterion provided it correlates well with another
predictor which shows a higher correlation with the same criterion. In such
cases, the variable takes a negative weight in the prediction formula indica-
ting that Ly its use in conjunction with the more valid predictor something
is being taken out of the more valid predictor--is being suppressed.

There have been few appraisals of the suppression effect, ". . . an
interesting paradox of multiple correlation. . ." { 4, p. 163 ), partly
because it is rarely observed--or scldom xeported because the overall con-
tribution to prediction is slight and theelfect resistant to replication--and
partly because it is interpreted more readily in statistical than in psycho-
logical terms, hence is difficult to rationalize. '

In 1965, it was found that at several CRC-member colleges (6, 7, 8, 9) SAT
scorc(s), considered in conjunction with the CEEB Achievement Average and
Converted School Rank, were operating as suppressor variables. It was noted
at the time that if this phenomenon persisted, further examination of the
role of SAT's would be called for. ( 9 )

Most of the negative weights in Table 2--those marked by a single
asterisk--represent samples in which the simple correlation between Ireshman
Grades and the SAT score(s) was positive, hence were samples in which the SAT
scores, primarily SAT-M, were operating as suppressors while in only a few
instances--marked by double asterisks in Table 2--does the negative beta
welght represent a sample in which a negative correlation obtained betwecn
grades and SAT's.™ A summary of simple correlation coefficients for the Classes
of '68, '69, '70, and '72 is provided in Table 3, Coefficients marked by a

*

It might be hypothesized that girls with very high mathematical ability and
associated interests and values aré likely to be running counter to prevailing
curricular and other patterns in women's colleges, hence are more likely to have
adjustment problems than their classmates with strictly verbal orientations and
interests. The Center has insufficicnt evidence to evaluate this hypothesis.

In view of the small magnitude of the negative correlation coefficients and lack

O

RIC
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Table 3. Correlation of Sclected Entrance Measurcs and Combinations
thereof with Freshann Average Crade, Classes of '6F, '¢€9, '70
and 72, Dy Collegce and Sccondury School Origin

__Publie school praduatea . __Private school eradiiies

College-  Single predictlors . Single prodictors \ -
Class v MRk AA R MG —TTJL-if-_Hﬁl—-AKi' R TG
A-68 16 13 29 32 42 20 117 41 36 6]

A-69 3 23 4T avr 52 12 05 3¢ 38 48
A-4C 3 26 32 52 58 52 31: 1e: 47 56 6H 56
A-12 30 20° 28  uH 44 43 15 12" 48 a7 57 6%
B-68 20 21 43 4z 55 18 v 21 26 34

B- 6O 29 11, 39 31 49 26 -08_ 23 29 39
B-70 27 05" 21 22 42 48 26 03 27 10 25 24
p-72 2 -06 20 24 a7 w4 o7t 11 42 20 49 23
C- 68 10 17 35 &4 41 12 .10 28 15 36

C- 69 o8 21 37 3 42 06 -04 P2 30 36
C-%0 14 07" 32 21 57 56 26 -C4 14 39 47 39
C.-75 24 17" 81 20 55 42 -4 -0y 26 1R 29 35
D-68 15 05" 54 27 58 13 -04 41 31 53

D-69 34, 16 6L 4f 70 15, 23, 22 40 46
D-70 22” 22" 44 63 64 58 00" 15 vy 24 1 28
n oo 15 94 4R aA ne 46 25 1Y e 2g o 57
F-68 23 13" 42 31 46 o 26 19 38 30 4%

P-69 . Data not available . Dagn not availalle

F- 70 25° .05 21 43 45 36 17° 09 20 a6 a5 36
r-72 18 13 39 24 22 20 14 19 27 28 46 24
G- 68 32 18" 39 g 55 22 06" 27 15 a7

G-69 19 16 43 23 46 .10 05 16 06 21
G-70 12 13 11 22 26 24 12 -13  3) 68 40 33
G-72 24 09" 32 39 48 46 20 08" 290 29 13 35
1-68 25 23 o5 356 58 40 21 09 a7 45

H-69 26 26 39 43 51 21 16 8 34 21
H-70 23 31 48 40 06 55 13* 24 41 47 61 58
J-68 27 49 . 4% 67 39 40 o632 51 o4

J-69 20 33 47 46 51 25 38 €2 47 65
J-70 48 54 54 56 71 69 59 37 39 41 56 19

-

Note: The figures in the body of this table are corrclation cocfficients show-
ing the relationslip of individual entrance measures or weighted comfositcs
of these measumres to Freshman Average Grade. Leading decimals have been

omitted, V corresponds to SAY-Verlal, M to SAT-Math, Rk to Couverted Rank,
AA to Achicvement Average, R to cocfficient of multiple correlation between
best-weighted combination of predictors and grvades, and PI'C to the correlation
botween a predictive composite and grades in a “cross-validlation" situation,

*
 Yhis variable operates as a supprossor--has a ncgative beta weight {Table 2).




singic asterisk identify sample findings corvesponding to similarly desig
nated entries in Table 2

The prevalence of negative betas for SAT's, parii-ularly SAT M, is note
worthy and it would seem That operation of onc or botli SAT scores as suppressor
varizbles may no2 he characterized as a recurring phenoncnorn at wost CRC-member
colicyes, Al College J, for vhich Cluss-of "2 data are not available, S\VT-M
operated as a suppressor in an carlier semple (6 ) Lut not in the Ciasses
of '€& or '70, At College [, also lacking Class-of-'72 data. suppression
occurred in analyses for *6& and '70,

Having identificd the indcpendent variable which is the suppressor it is
imporiant to identify the independent variable from whieh something is being
taken out or suppressed. We ne.d to ask what vaeriable in the si!udaxd adui ssions
battery is (a) a better predictor of freshman grades than the variable identi-
ficd as a suppressor, and (b) also relatively closely related to the suppresser.
This variable turms out to Le the averace of CEIR Achievenint Tesi scores or
Ach ﬁg The pattierus of 1niullclat)onsh1ps involved are suggested by the
following set or cocfficients, median values of coefFicients from pnh]lc and
private school samples, seven CRC-menber colleges, Class of '68 { 10 ):

Simple_correlation

Varialles SAT-Verbal SAT-Math Ach Av Year-1l average
Pub  Pvt  Pub  Pvt Pub  Pvt Pub Pv1
Echool Rank .06 .00 P2 .14 .18 .08 L h3 .41
SAT-Verhal - B2 16 A2 A2 .16 .20
SAT-Mathematical . --- L2947 .2l 12
Achievement Average .o S .32 .31

SAT's rclate more closely to the average of achievements than to either
Rank or Year-1 average, and Ach Av is a more valid predictor of Grades than
either SAT-V or SAT-M. In this particular set of data a suppression effect would
be found to obtain for SAT-M in the analysis for private school griaduates--SAT-M
has a correlatfon of ,12 with Grades but of .47 with AchAv which in turn
correclates .31 with Grades. In the circumstances, it may be argued that somc
+ of the variation (n Aehievement Test-score average--that 1epze<entlnﬁ covaria-
. tion with SAT-Mathematical ability--is irrelevant (SAT-M correlatcs only .12
« with Grades) hence must tond to lower the correlation between Achicwement Aver-
age and Grades., Accordingly, climination of the SAT-related ("irrelevant?")
variance in Achicvement Average should result in increased correlation with
Grades--i,e., the Achievement Average score minus some portion of the
SAT-M score should correlate more highly with Grades than Achievement alone., Or

of any persuasive support for the notion that mathematicel (or verbal) aptitude

and freoshman grades should be inversely rclated, it i{s most likely that the

inverse relationships actually observed represent chance fluctuations around a

population figure which approaches zero--cven at College C, where the correlation

between grades and SAT-M scores has been negative but quite low, approximating

o™, in several suceessive analyses for private school graduates. For publie
[:R\!:ool grads SAT-M acts as a suppressor,




put in other {erms, the coirclation between freshiman Grades and Achicvement
Average should be increascd somewhat (though not much) when an

appropriate portion of the non-grade- related varience which it shawves with
SAT-M s "eliminated" or "suppressed" by introducing SAT-M with negative
weighting. .

Som~ Implricatiouns

I'or several CRC-member colleges, the evidence is strong that the infor-
mation provided Ly SAT scores adds little of valuc for predicting college
grades after taking into account the information provided by Convertcd School
Rank and the Average of CELEB Achievement scores. Morcover, SAT-M (and some-
times SAT-V) is being used to "refine" a more valid predicior of grades,
namely, Achicvcuent Average, so that even the typically negligible contribu-
tion to prediction is indirect--through suppression--rather than dircct.

In the absence of a good psychological rationale for the suppression
effect which we have jdentified it scems unwise (o continue to include the
suppressor variables in prediction formulae, particularly when doing so does
not improve ability to prediet first-year performance.’

Accordingly, it is recommended that operational preliction formulac for
CRC-member colleges be based solely on the Achievement Average and Convented
Sccondary School Rank. Even at College J, where prediction is "best” and
the contribution of SAT'c direcet, little predictive information is provided
when SAT's are added to Class Rank and Achievement,

More general questions arc cvoked by these findings. Among thesec uare
the following:

1. How does onc account for the superiority of the CEEB
Achievement Tests (averaged) over the SAT's as pre-
dictors of freslman grades in the situations studied?

If individuals are as highly sclected in terms of
their mecasured "achicvement" and their demonstrated
ability to perform academic tasks (i.e., in terms of
secondary school rank) as they are in terms of their
measured "aptitude,” to vhat might one attribute .
differences in predictive validity between the
achievement and the aptitude weasures irvolved?

2, 1Is the type of interaction observed primarily a

]

Robert Thorndike ( 5 ) has argued the advisability of eliminating
suppresser varicbles from a prediction battery when there is no satisfactory
psychalogical rationale for the effect, If SAT's are not included in regression
cquations fer predicting freshman grades how should they be used in the ap, raisal
of candidates? What functions are scrved by SAT-iype information?
These and other guestions call for further analysis.

Q
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function of contextual factors {(degree of selectiv-
ity, differential sclection on various clcments of
the admissions battery, type of institution, sex,
curricular emphases, ete.) or does it have broader
import, e.g., for the question of "aptitode" versus
"achievement" im adwissions tosting, or ti.c role of
“"aptitude” and "achicvement” tosts? :

Pew colleges wse the average of CENB Achievement
Teets In conjunction with SAT's and Rank., We do

not have cvidenve from a wide range of scettings as
to the interaction of all these variables in pre-
diction formulae. This type of evidence {s nceeded
in order to assess the rcelative efficocy of "acliieve-
ment tests" and "aptitude tests" as predictors of
callege performance at various levels,

3. It is rcasonable to assert that achievement reflcets
aptitude, application, and opportumity. Is the
Achievenent Averape better than the SAT as a
predictor of cellege perflormance becanse i1 is a
“more complex” measure ol "aptitude?"® Decausc, by
virtue of possible differcences in reference popula-
tions involved, achievament tests have become “better”
measures of "aptitude” for students in the upper 10
to 10 percent of the SAT distributien than the SAT's
thomee] voe”

It is important to pursue questions of this type. Empirical evidence
should be souzht regarding the relative contribution of Class Rauk, CLLB
Achicvement Tests, and SAT's in college prediction contexts. One asks
imnediately, for example, whether these findings for women students attending
selective liberal arts celleges (predominantlys for women would hold for
students in a wide range of collegiate settings.

L

Jt is important to keep in mind that ", . .Achicvement Average better than
the SAT. . ." is a contextually circumscribed statement, Correlational findings
and regression-based formulae reflect complex sets of interrclationships
observed in specified multivariate distributions. Evidence from a varicty of
sa*tings is needed in arder to determine whether or not this statement might be
Rdﬂjrn&ized’ and under what circumsztances,

IText Provided by ERIC
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